This article examines the factors associated with the notification of occupational accidents by sentinel workers' health centers in the municipality of Fortaleza in the northeast of Brazil. An analytical cross-sectional study was conducted of five sentinel workers' health centers for serious and fatal occupational accidents. A total of 354 interviews were conducted with professionals responsible for notifying occupational accidents. Bivariate analysis was conducted using Pearson's chi-square test and/or Fisher's exact test using prevalence ratios and 95% confidence intervals, followed by stratified analysis and multivariate Poisson regression adopting the stepwise forward method. Variables that obtained a p-value of less than or equal to the chosen significance level (0.05) were maintained in the final model. Professionals who had a greater number of years of work experience, had undertaken three training courses, had knowledge of policy directives concerning occupational accidents, were familiar with the SINAN notification form, were aware that occupational accidents are reportable, and discussed the theme of occupational accidents in the workplace were statistically more likely to notify occupational accidents. Education and training helps raise awareness among health professionals.
Introduction
Occupational accidents are considered a socioeconomic problem and a major public health concern 1 . According to the International Labor Organization, approximately 4% of the world's gross domestic product is lost due to occupational accidents and diseases. Furthermore, around 2.3 million people around the world die as a result of work-related diseases and injuries 2 .
In Brazil, occupational accidents affect a large part of the working-age population 3 . Data published in the Social Security Statistical Yearbook (Anuário Estatístico da Previdência Social) show that there were more than five million occupational accidents in the period 2007 to 2013. A little over 45% of these cases resulted in death, permanent disability, or absence from work 4 .
In addition to social and economic costs, occupational accidents account for a large proportion of procedures undertaken in medium and high complexity health care facilities. A little over 25% of injuries due to external causes treated by emergency services in Brazil are attributable to occupational accidents 5 . However, despite the epidemiological consequences of occupational accidents, the magnitude of this problem in the country is underestimated 3 .
Studies suggest that information on workers' health produced within Brazil's Unified Health System (Sistema Único de Saúde -SUS) does not reflect actual reality within health services 6 . In 2013, for example, only 28.3% of the country's 5,565 municipalities recorded serious occupational accidents in the Notifiable Illness or Injury Information System (Sistema de Informação de Agravos de Notificação -SINAN). This widespread underreporting of occupational accidents hampers adequate analysis of the factors that contribute to their occurrence, which in turn jeopardizes the overall reach and effectiveness of Worker's Surveillance 7 .
An array of factors contribute to underreporting of occupational accidents within the SUS, including the following: fragmentation of information systems, principally those encompassing workers' health; lack of familiarity among health professionals with notification instruments and procedures; the fact that a large contingent of health professionals are employed on short-term contracts, thus leading to high levels of staff turnover within health services; and the lack of systematic continuing education and training [8] [9] [10] .
A number of strategies have been developed within the field of occupational health to address underreporting challenges 6 . The creation of the National Comprehensive Occupational Health Care Network (Rede Nacional de Atenção Integral à Saúde do Trabalhador -RENAST) is regarded as an important initiative capable of providing support for the organization of health service information flows 11 . In addition, compulsory notification of occupational accidents by health services, particularly the sentinel workers' health centers that make up the Sentinel Occupational Health Services Network (Rede de Serviços Sentinela em Saúde do Trabalhador), strengthens the role of Epidemiological Surveillance as an important tool for organizing health actions 12 .
Structured around medium and high complexity services delivered by the SUS, sentinel workers' health centers provide backline technical support, acting as the "rearguard" of the health care network. They play a central role in ensuring the quality of information by identifying, investigating, and notifying occupational accidents and diseases. Furthermore, they should enable health promotion, disease prevention, Health Surveillance, and occupational health activities 1 .
The production of quality information by sentinel workers' health centers is essential for ensuring the development of effective occupational accident and disease prevention strategies and shaping and enhancing Worker's Surveillance programs. Despite the importance of this issue, there has been little discussion on the factors that contribute to the notification of occupational accidents by sentinel workers' health centers 5 . The present article therefore examines the factors associated with the notification of occupational accidents by multidisciplinary teams in sentinel workers' health centers in the municipality of Fortaleza in the northeast of Brazil.
Material and methods

Type and place of study
An analytical cross-sectional study of sentinel workers' health centers for serious and fatal occupational accidents in the municipality of Fortaleza in the State of Ceará was conducted between February 2013 and June 2014. At the time, the municipality of Fortaleza had seven secondary and tertiary care sentinel workers' health centers, each accredited by the Bipartite Interagency Committee (Comissão Intergestores Bipartite -CIB) to report serious and fatal occupational accidents. The sentinel workers' health centers had to satisfy the following selection criterion: outpatient and emergency services delivered by a 24-hour medical team that had received training on the notification of occupational accidents provided by the Center of Reference for Workers' Health (Centro de Referência em Saúde do Trabalhador -CEREST) in Fortaleza during the 12 months prior to the study. The following five sentinel workers' health centers met the above criterion: Instituto Doutor José Frota, Hospital Geral de Fortaleza, Hospital Distrital Evandro Aires de Moura, Hospital Distrital Maria José Barroso de Oliveira, and Hospital Distrital Governador Gonzaga Mota.
Study population
The study population was made up of degree-holding professionals working directly with the clinical management of patients who had suffered accidents and/or the notification of cases of occupational accidents.
Instruments and variables
Data was collected using a semi-structured questionnaire. Independent variables were categorized into four groups: socioeconomic characteristics (sex, profession, and age); professional background (length of time since graduation, years of relevant professional experience); knowledge regarding legislation governing the notification of occupational accidents -the Basic Health Law (Lei Orgânica da Saúde), Social Security Law (Lei da Seguridade Social), and the SINAN notification form; and occupational accident training (completion of relevant training, discussion of the theme of occupational accidents in the workplace).
Interviews were conducted by 12 field researchers supervised by four tutors (one tutor for every four researchers). Each member of the research group undertook a 40-hour training course given by a team of supervisors, which aimed to familiarize researchers with the data collection instrument and ensure that all interviews were conducted in a standardized manner. The interviews were conducted at the participants' place of work during different shifts and days of the week, and with different teams.
Data analysis
The data from the questionnaires was entered using the statistical software Epi Info® version 5.4.1. Double entry was performed to check for internal consistency. Data analysis was performed using Stata® version 11.1. First, the absolute and relative frequencies of the variables of interest were calculated. This was followed by bivariate analysis conducted using Pearson's chi-square test and/or Fisher's exact test to provide a crude measure of association between the independent variables and the outcome (notification of occupational accidents). Prevalence ratios (PRs) and 95% confidence intervals (CI) were calculated.
Subsequently, a stratified analysis of the variables of interest (sex, years of relevant professional experience, and workers' health training) was performed using the Mantel-Haenszel method to calculate adjusted PRs. Finally, multivariate Poisson regression was conducted including all variables that obtained p-values of < 0.20 in the crude and stratified analyses, adopting the stepwise forward method. Variables that obtained a p-value of less than or equal to the chosen significance level (0.05) were maintained in the final model.
Ethical aspects
The project was approved by the Research Ethics Committee. All procedures were undertaken in accordance with the requirements of Resolution 196/96, which regulates research involving human participants. All interviewees read and signed an informed consent form.
Results
A total of 354 interviews were conducted. A little over 20% of the questionnaires were excluded due to inconsistencies or because they were incomplete, resulting in a total sample of 207 questionnaires. Around two-thirds of the interviewees were female and 59% were aged between 31 and 50 years. The most common occupations were nurses (48%) and doctors (21%). Half of the interviewees had completed their degree over 15 years ago, while 52% had at least 15 years of relevant professional experience (Table 1) .
Over half of the interviewees stated that they had never received training on the notification of occupational accidents. With respect to legislation governing the notification of occupational accidents, 83% of interviewees stated that they were not aware of specific policy directives addressing the topic. A little over two-thirds of participants were aware that occupational accidents were reportable (Table 1) . No association was found between notification of occupational accidents and sex, length of time since graduation, and age (p > 0.05). Physiotherapists and occupational therapists (p < 0.001), psychologists (p < 0.05), and pharmacists (p < 0.05) were less likely to report occupational accidents than nurses. Furthermore, professionals with between six and 14 years of relevant work experience were almost two times more likely (PR = 1.90; 95% CI = 1.09-3.31) to report occupational accidents ( Table 2) .
Professionals who had undertaken at least three training courses on the theme of occupational accidents were almost seven times more likely to report accidents (PR = 6.60; 95% CI = 2.67-16.34). Those who had knowledge of policy directives and legislation concerning occupational accidents were also more likely to report accidents (p < 0.001). Other factors that contributed towards notification of occupational accidents included: being familiar with the SINAN notification form (p < 0.001); having knowledge of the legislation governing the notification of occupational accidents (p < 0.001); knowing that occupational accidents are reportable events (p < 0.001); and discussing the theme of occupational accidents in the workplace (p < 0.001) ( Table 3) . Table 4 shows the proportion of notifications of occupational accidents by sex, years of relevant professional experience, and training. Nursing professionals with at least 15 years of relevant professional experience (PR = 2.08; 95% CI = 1.27 -3.42) and who had undertaken training on notification of occupational accidents (PR = 1.87; 95% CI = 1.14 -3.06) were more likely to report incidents. Furthermore, female nurses were almost two times more likely (PR = 1.89; 95% CI = 1.26 -2.84) to report accidents than women in other occupations (Table 4 ). Table 5 shows the results of multivariate Poisson regression. Nurses (PR = 1.40; 95% CI= 1.01 -1.95) who had completed training on the notification of occupational accidents (PR = 1.47; 95% CI = 1.04 -2.08) and confirmed that they had read up on the subject (PR = 1.41; 95% CI = 1.01 -2.00) were more likely to report events (Table 5 ). 
Discussion
The fact that interviewees had undertaken training on the theme of occupational accidents increased the likelihood of notification of events by almost 50%. Other factors associated with increased notification of occupational accidents included: having red up about the theme of occupational accidents; having knowledge of legislation governing the notification of occupational accidents; being aware that occupational accidents are reportable; and discussing the theme of occupational accidents in the workplace.
Since 2012, the multiannual plan of the State of Ceará Health Department has envisaged the provision of training on comprehensive care and Worker's Surveillance for health professionals and managers working in sentinel workers' health centers 13 . Furthermore, the plan defines priority action areas for monitoring the recording of reportable occupational diseases and injuries in SUS information systems 13 .
Our findings suggest that the above measures are yet to be fully implemented. The results of this study show that training programs have had limited scope and reach within the sentinel work- ers' health centers covered by this study, with over half of the interviewees (56%) having never received training on the theme of occupational accidents. The majority of professionals felt unqualified to correctly identify and report occupational diseases and accidents and that the train- ing strategy adopted by the state government was not capable of meeting the demand for information that has accumulated since graduation. The limited reach of training programs is reflected in the low quality of the information recorded in information systems. Studies have shown inconsistencies in the recording of occupational diseases and accidents in Brazil. The most widely used source of data, the social security information system, is incomplete since it encompasses only insured workers, who account for only one-third of the employed component of the country's economically active population. It is also important to note the lack of information provided in notification forms, incomplete and uncompleted records, and incorrect completion of important form fields such as patient occupation. All these factors lead to a somewhat distorted picture of the overall situation and hamper the effective implementation of Worker's Surveillance actions in states and municipalities 5, [14] [15] [16] [17] .
A little over one-third of the interviewees confirmed that they had reported occupational accidents. However, 25% of the professionals were unaware of the existence of the SINAN notification form, which is the instrument used for notifying occupational accidents within the SUS. This lack of knowledge is particularly surprising given that these professionals work in sentinel workers' health centers. These findings confirm that state and regional CERESTs need to take a more systematic and consistent approach in order to provide effective technical support and fulfill their role as hubs of knowledge dissemination.
In this respect, it is up to the RENAST and CERESTs to ensure that they effectively fulfill their respective roles in the provision of backline technical support for health care services, particularly sentinel workers' health centers. Measures to ensure improved notification in sentinel workers' health centers should include capacity building activities directed at professional staff. The promotion of more wide-ranging and effective continuing training of health care professionals in the field of workers' health is essential. Such actions raise awareness of the importance of correctly recording occupational accidents, thus aiding in the investigation of events and enhancement of Worker's Surveillance actions 18 .
Another important aspect that directly affects the notification of occupational accidents is that over 83% of the interviewees stated that they are unaware of the policy directive that regulates the notification of occupational accidents as report-able incidents. These findings corroborate the results of other studies that show that professionals have limited knowledge of policies that govern the notification of occupational accidents 16, 17, 19, 20 .
Our findings highlight the need to bring professionals up to date regarding relevant legislation. In this respect, training programs should be implemented to fill knowledge gaps. The Ministry of Health plays a vital role in the production and dissemination of technical knowledge. A recent national-level initiative was the publication of the "differentiated complexity protocol" (Protocolo de Complexidade Diferenciada) addressing the notification of fatal and serious occupational accidents and those involving children and adolescents 10 .
Professionals with a greater length of time since graduation had less knowledge of occupational accidents. This may be due to the limited depth of coverage of this subject by undergraduate courses 21, 22 . Workers' health is a complex area that requires deep insight to gain an accurate understanding of the relationship between work and health and disease. The National Workers' Safety and Health Policy (Política Nacional de Segurança e Saúde do Trabalhador) points to the need to restructure occupational health and safety training within undergraduate courses 23 .
Professionals with a greater number of years of relevant work experience were more likely to report occupational accidents. This suggests that everyday working practices in sentinel workers' health centers contribute to staff awareness and help professionals to keep up-to-date on their technical knowledge 24 . This is corroborated by the fact that 42% of interviewees stated that their primary source of knowledge was the workplace.
Although daily working practices and work experience can help to improve technical knowledge and skills, they do not substitute the need for professional training. In this respect, it is necessary to invest in human resource training and development that ensures access to up-to-date quality information on workers' health [25] [26] [27] .
The notification of occupational accidents plays a vital role in ensuring effective Worker's Surveillance and enforcement of laws and regulations concerning occupational safety and health in the working environment. In this respect, sentinel workers' health centers play a strategic role in ensuring the provision of quality information that can give an overview of the epidemiological situation across different regions and thus orient health service activities.
Conclusion
Continuing education and training raise awareness among health professionals and helps improve the quality of notification of occupational accidents. Nevertheless, less than half of interviewees had undertaken at least three training/ refresher courses, pointing to limited training provision for workers in the public health network.
It is therefore important to invest greater resources to ensure the effective implementation of continuing education and training programs directed at professionals working in sentinel workers' health centers. In this respect, the CER-ESTs must make a concerted effort to fulfill their role as providers of technical support and hubs of knowledge dissemination by promoting systematic training across sentinel workers' health centers to update knowledge and skills and build the capacity of health care professionals for reporting occupational accidents and diseases. 
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